Nerillidae is a species-rich family of meiofaunal, mainly interstitial annelids. The genus Mesonerilla previously contained eight described species. We here describe six new species of Mesonerilla based on detailed morphological light and scanning electron microscopy studies. The new species were collected from coastal subtidal and tidal sediments, as well as from anchialine caves, in the Mediterranean, Canary Islands, Panamá, Trinidad and Tobago and the USA. All species of Mesonerilla contain nine segments, two-three antennae, two club-shaped palps, parapodial cirri and compound chaetae in most segments. New species are diagnosed by unique character traits and/or a unique combination of characters involving differences in shape of appendages, reproductive characters and glandular and ciliary patterns. Their validation is further supported by a molecular phylogeny including these and the majority of described species of Mesonerilla. With most of the diagnostic characters of the described species being hardly discernible, and with potential additional molecular identifiable species left undescribed, the genus Mesonerilla, as many other interstitial groups, show a high degree of cryptic diversity.
Introduction
The meiofaunal genus Mesonerilla Remane, 1949 is amongst the most species rich genus within the Nerillidae Levinsen, 1883 and includes eight out of the 54 described nerillid species Worsaae et al. 2019) : M. luederitzi Remane, 1949;  M. intermedia Wilke, 1953; M. roscovita Lévi, 1953; M. armoricana Swedmark, 1959; M. fagei Swedmark, 1959; M. biantennata Jouin, 1963; M. biantennata pacifica Jouin, 1970 ; M. neridae Worsaae & Rouse, 2009 (Levinsen 1883 Remane 1949; Lévi 1953; Wilke 1953; Swedmark 1959; Jouin 1963 Jouin , 1970 Worsaae and Rouse 2009) . The genus has been reported worldwide in marine waters, mainly from shallow water sediments (Fransen 1983; Bailey-Brock 1999; Besteiro et al. 2012; Curini-Galletti et al. 2012; but also from anchialine caves ) and hydrothermal vents (Worsaae and Rouse 2009 ). All described Mesonerilla are interstitial and inhabit the spaces between sandy or gravelly sediments.
The genus presents high interspecific variation and is defined without unique apomorphies, but rather diagnosed by a combination of characters (Worsaae 2005b) . All Mesonerilla possess nine segments, compound chaetae and two club-shaped palps , but the genus is polymorphic regarding the number of antennae (two or three antennae), reproductive mode (hermaphroditic or dioecious), presence or absence of chaetae in segment I, as well as number and position of the spermioducts . They also exhibit a varying degree of parental care. Several species brood their larvae externally, carrying them attached dorsally on segments VIII or IX. A flap-like dorsal outgrow of the posterior trunk, the so-called brooding hood, partially covers the embryos in some, but not all, of these brooding species, supposedly protecting them (Fransen 1983 ). This variability, as well as the plesiomorphic state of the diagnostic traits, such as nine segments and compound chaetae in Nerillidae raised questions on the monophyly of the genus (Worsaae 2005a) , which has also been recovered paraphyletic in a phylogenetic study based on morphology and ribosomal gene fragments (Worsaae 2005b) .
During the last 15 years, extensive surveys by the authors for meiofaunal annelids around the world have yielded numerous specimens of Mesonerilla, mostly from subtidal environments but also from tidal pools and anchialine caves. Some of these specimens are morphologically indistinguishable from previously described species, despite being collected far from their type localities and exhibiting comparatively large genetic distance in our four sequenced markers. However, other populations present unique combinations of characters unequivocally representing new species. The goal of this paper is to formally describe six of these populations and provide an emended diagnosis and description of Mesonerilla intermedia, employing detailed morphological examinations using light and scanning electron microscopy. Our study further identified several morphological species complexes for which further population genetic studies are warranted in order to fully unravel the extensive cryptic diversity within Mesonerilla.
Materials and methods

Sample collecting and processing
Specimens of Mesonerilla were extracted from samples of intertidal and subtidal marine sediments collected during multiple expeditions, mostly from marine open waters, but also from tidal pools and anchialine caves (Table 1) . Sediments, including medium to coarse sand and gravel, were collected manually by snorkel or scuba diving. The specimens were extracted from these sediments using the MgCl 2 decantation technique through a 63-μm mesh (Higgins and Thiel 1988) . Cave species were collected by scuba divers either from sandy sediment samples or from silty sediments using a plankton net after mechanically stirring the sediments up into the water column of cave pools and flooded passages.
All specimens of the species described herein were sorted out alive in the field using a stereoscope. Light micrographs of living individuals were taken when possible using a Nikon D300 digital camera mounted on an Olympus SZX16 stereoscope. Individuals from each population were then anaesthetised using isotonic MgCl 2 and fixed in a 2% paraformaldehyde solution in phosphate buffer with 0.2 M of sucrose (PFA, for 24 h at 4°C) or in 2% glutaraldehyde in cacodylate buffer (24 h and transferred to 0.1 M cacodylate buffer), as well as preserved in 99% ethanol for DNA analyses.
Morphological examinations
The animals examined using LM were prepared as whole mounts using a glycerol dilution series (20 to 100%). Whole mounts were photographed with an Olympus DP73 camera mounted on an Olympus IX70 inverted compound microscope. Measurements were taken from those scaled pictures using the software CellSens version 1.9.
Specimens examined with SEM were postfixed in 1% osmium tetroxide (1 h), rinsed in milliQ water, dehydrated through an ethanol series and transferred to 100% acetone. Dehydrated animals were then critical point dried and mounted on aluminium stubs before sputter-coating with platinum palladium. Examinations were performed with JEOL JSM-6335F field emission scanning electron microscope at the Natural History Museum of Denmark (NHMD), University of Copenhagen.
The morphological techniques employed for the description of each species are summarised in Table 1 . All type material has been deposited in the Natural History Museum of Denmark (NMHD), University of Copenhagen.
Molecular analyses
Representatives of 25 populations of nerillids, including six herein described species of Mesonerilla, and six putative undescribed species of Mesonerilla were included in the analyses (see Table 1 ). Most of the molecular data were obtained for the present study, but a few species had published sequences from previous studies (Worsaae 2005b) . DNA extraction and amplifications of the ribosomal markers 18SrRNA and 28SrRNA and the protein-coding markers cytochrome coxidase subunit I (COI) and histone 3 (H3) was performed following previously optimised protocols for interstitial annelids (Di Domenico et al. 2014; Martínez et al. 2015) . PCR amplification products were purified and submitted to Macrogen Europe for sequencing. Quality assessment and contig assemblage was done using Sequencher v. 4.10.1 (GeneCodes Corporation, Ann Arbor, MI, USA). Contigs were subsequently blasted against GenBank databases for possible contamination. Ribosomal markers were aligned using ins-E algorithm in MAFFT v. 2.0 (Katoh and Toh 2008; (Katoh et al. 2005) . Bayesian (BA) and maximum likelihood (ML) analyses were conducted using the Cipres Phylogenetic Portal (Miller et al. 2010) . Partitioned maximum likelihood analyses were computed with RaxML version 7.2.8 (Stamatakis 2006) . A general time-reversible (GTR) model of sequence evolution with corrections for a discrete gamma distribution GTR + Γ was specified for each partition. Nodal support was estimated via non-parametric bootstrap with 1000 replicates and a GTR + Γ model (Felsenstein 1985) .
Bayesian analyses were performed using MrBayes version 3.12 (Ronquist and Huelsenbeck 2003) . The evolutionary models that minimised the Akaike information criterion (AIC) calculated with jModelTest (Posada and Buckley 2004; Posada 2008) were GTR + Γ for 28S rRNA and GTR + Γ + I for the remaining markers (18S rRNA, COI and H3). Trees were sampled from four independent analyses, each consisting of four chains that were allowed to run for 70,000,000 generations. After proper convergence and mixing of the parameters were confirmed with Tracer 1.4.1, the consensus topology was presented as a 50% majority-rule consensus tree for which the first 20,000,000 samples were discarded as burn-in (Rambaut and Drummond 2007) .
Results
Phylogenetic analyses
The maximum likelihood analysis gave a tree topology highly congruent to the Bayesian analysis consensus tree ( Fig. 1 ). Members of Mesonerilla were clustered as two non-related clades yielding the genus paraphyletic, as anticipated in previous studies (Worsaae 2005a, b) . The systematic implications of this result will be accounted for in ongoing studies with broader taxon sampling (Worsaae and Martínez, in preparation) .
The six new species of Mesonerilla described here, as well as M. intermedia were all recovered within a single major clade, positioned next to Mesonerilla biantennata and together with this, found to constitute a sister clade to Meganerilla cesari . This major clade of Mesonerilla spp. split off into two reciprocally monophyletic branches. One of them yields M. runae sp. nov., sister to a major clade containing the subclades M. intermedia-M. aryae sp. nov. and Mesonerilla sp. 1-M. cf. luederitzi, and the other containing the two subclades Mesonerilla sp. 2-M. laerkae sp. nov., sister to M. xurxoi sp. nov. and M. katharinae sp. nov.-M. peteri sp. nov. The geographical distribution of species did not clearly relate to the tree topology.
Two terminals (from Mallorca and Sardinia) in the phylogenetic analyses do not show any noticeable morphological difference to Mesonerilla intermedia (described from Napoli). They are therefore considered to belong to this morphospecies, despite that, genetic distances indicate they most likely represent a species complex warranting further research (Table 2) . Further morphological information is added to the original description based on fresh material from the type locality. Likewise, four terminals greatly resembling Mesonerilla luederitzi were found to be separated by comparatively large genetic distances within the major clade of Mesonerilla spp. (Table 2) , but since the original description of M. luederitzi was based on a fragmented animal and did not include many details (see Table 3 ), it was not possible to detect whether any of these units truly represented M. luederitzi described off Namibia (West Africa). Furthermore, the collected material of several of these populations did not allow for detailed morphological studies, and their description and erection to species awaits future sampling and examinations. For these reasons, and because all of these four terminals were collected far from the type locality, we consider them belonging to the M. luederitzi species complex. Mesonerilla sp. 1 from Lizard Island, Great Barrier Reef, represented a putative morphologically distinct terminal, as well as the first record of the genus in Australia. However, we prefer not to describe it formally due to the lack of well-preserved material preventing the description of diagnostic morphological features. Finally, the molecular data of Mesonerilla sp. 2 from Roscoff, France, did not match the previously described species M. roscovita, M. fagei and M. armoricana (positioned in a separate distant clade on the tree) and there was no sufficient material for further morphological examinations clarifying its species status. All in all, neither terminals identified as M. cf. luederitzi nor Mesonerilla sp. 1 and Mesonerilla sp. 2 are morphologically described here but were only included in Table 3 for comparisons.
Morphological analyses and systematic account
Morphological descriptions below are arranged following the numbers included in Fig. 1 .
Genus Mesonerilla Remane, 1949 (1) Mesonerilla runae sp. nov.. http://zoobank.org/B24BBE1D-B8FD-4CDB-8105-470392EB875E Table 3 . Mesonerilla n. sp. 2: Martínez et al. , 2015 Type of material Diagnosis. Mesonerilla with three long, cylindrical antennae. Segment I uniramous, with broad parapodial cirri, longer than the palps. Segments II-IX biramous, with cylindrical interramal cirri, increasing in length towards pygidium. Dorsolateral transverse ciliation arranged as paired rows of ciliary tufts not fusing at midline of the body. Ventrolateral transverse ciliation consisting of a single paired row of ciliary tufts per segment. Pygidium without terminal prolongation or dorsal row of pores, pygidial cirri unknown. Gonochoristic, brooding hood absent.
Etymology. Named after Runa, oldest daughter of first author Katrine Worsaae, assisting during the collecting at Lanzarote.
Description (measurements from holotype). Trunk transparent, nine segments, 465 μm long and 65 μm wide.
Segments of equal size and shape ( Fig. 2a ). Prostomium with club-shaped palps (max. L. 40 μm) and three cylindrical antennae, approximately equal in length, 180 μm long. Eyes absent. Oesophageal glands small, not easily visible neither in live nor fixed material. Parapodial cirri on segment I conspicuously broader than those in the subsequent segments and longer than the palps (max. L. 35 μm) (pc, Fig. 2b, d) ; cirri on segments II-IX cylindrical and slightly increasing in length towards pygidium (max. L. 70 μm, from paratype). Pygidium short, pygidial cirri lost. Segment I uniramous, with maximum 7 chaetae (max. L. 70 μm) (ch, Fig. 2b ); segments II-IX biramous, with 5-9 chaetae (max. L. 90 μm) (nec, noc, Fig. 2d, e ).
Prostomial ciliation with anterior and posterior ciliary fields, as well as paired lateral ciliary rows, extending from insertion of each lateral antenna to palps. Palp ciliation unknown. Trunk with midventral ciliary band as well as Fig. 2c ); ventrolateral transverse rows with 1-3 ciliary tufts on each side of the body (vt, Fig. 2e ). One ciliary tuft is present dorsally on parapodia of segments I-IX (pt, Fig. 2c ). Gonochoristic, with separate males and females. Brooding hood absent. Arrangement of gonoducts unknown.
Distribution and habitat. Exclusively known from Montaña de Arena, an accumulation of sand at 750 m inside Túnel de la Atlántida, La Corona lava tube, Lanzarote, 30-40 m depth (Martínez et al. 2016) . Accompanying interstitial fauna includes rich assemblage of annelids, including Meganerilla cesari and Claudrilus sp. Martínez et al. 2015) , as well as several species of Platyhelminthes, gastrotrichs, mollusks and cnidarians (García-Valdecasas 1985; Martínez et al. , 2019 Gobert et al. 2019) .
Remarks. Mesonerilla runae sp. nov. differs from all described Mesonerilla in the presence of very broad and long buccal cirri, longer than the palps, as well as cylindrical interramal cirri increasing in size towards the pygidium (see also Table 3 ).
(2) Mesonerilla intermedia Wilke, 1953 Fig. 3 , Table 3 . Mesonerilla intermedia Wilke, 1953 : Jouin 1968 Bailey-Brock 1999; Müller 1999; Worsaae and Müller 2004; Worsaae 2005a, b; Worsaae and Kristensen 2005 Examined material. NHMD-301558, whole mount, Casamicciola, Ischia Island, Gulf of Naples, Italy. Very coarse and gravel in a Posidonia meadow at 12 m depth. 40°45′ 18 N 13°53′38 E. Date: October 10, 2013 (Coll: Maikon Di Domenico, Alejandro Martínez). NHMD-301554-301557, four SEM-stubs. Ischia Island, Gulf of Naples, Italy. Coll: Greg Rouse.
Diagnosis. Mesonerilla with three cylindrical, tapering antennae. Segment I uniramous, with short, cylindrical buccal cirri; segments II-IX, biramous, with bottle-shaped interramal cirri, increasing in length towards the pygidium. Pygidium with paired, filiform cirri, without terminal prolongation or dorsal row of pores. Dorsolateral transverse ciliation arranged as continuous rows of ciliary tufts. Ventrolateral transverse ciliation consisting of two paired rows of ciliary tufts per segment not connected to the midventral ciliary band. Gonochoristic. Females with fan-shaped, rounded, brooding hood outgrowing from dorsal epidermis on segment VIII.
Emended description (measurements and description based on specimens from the Gulf of Naples). Trunk hyaline with nine segments 900-1645 μm long (without anterior and posterior appendages) and 125-250 μm wide (excluding parapodia). All trunk segments of equal length and shape (Fig. 3a) . Prostomium with two club-shaped palps (max. L. 210 μm), two lateral antennae (max. L. 770 μm) and one shorter median antenna (max. L. 355 μm) (pa, la, Fig. 3a ). Eyes absent. Parapodial cirri bottle-shaped with long pointed tips and increasing in length towards the pygidium (max. L. 360 μm) (pc, Fig. 3a, e ); cirri on buccal segment shorter (max. L. 90 μm) and less elongated. Compound chaetae in all parapodia; buccal segment uniramous with one bundle of maximum 13 chaetae (max. L. 195 μm); segments II-IX biramous with 7-16 chaetae arranged in two bundles. Chaetae on segments II-IX increase in length towards pygidium (max. L. 345 μm). Pygidium with two filiform cirri (max. L. 330 μm).
Prostomium with anterior and posterior ciliated fields, as well as paired lateral ciliary bands extending from each lateral antenna to palps. Palps with ventral and dorsal ciliation: ventral ciliation consisting of a dense and continuous band extending from the basis to tip of palp, dorsal row with 5-10 tufts of cilia (dpc, Fig. 3d ). Trunk segments with one dorsolateral and two ventrolateral paired transverse rows of cilia on each segment and longitudinal mid-ventral ciliary band extending from mouth to pygidium. Dorsolateral transverse rows with 6-9 ciliary tufts extending from basis of parapodia to mid-dorsal line (dt, Fig. 3b ). Ventrolateral transverse ciliation consisting of two paired rows of ciliary tufts at each side of the midventral ciliary band (vt1, vt2, Fig. 3c, h) . One paired ventrolateral row with 2-5 tufts on each side of midventral ciliary band extending along the anterior constriction of each segment (vt1, Fig. 3c, h) ; another with 5-11 tufts on each side of the body extending on the parapodia (vt2, Fig. 3c, h) . One single tuft of cilia dorsally on each parapodia (pt, Fig. 3b ).
Gonochoristic. Males with two pairs of spermioducts in segments IV-Vand V-VI, with unpaired midventral openings on segment V and VI. Females with one pair of oviducts in segments VII-VIII. A maximum of two vitellogenic oocytes (200 μm long) found in same specimen. Up to four embryos reported, attached dorsally on segments VIII-IX. Juveniles partly covered by brooding hood, formed by outgrowing of dorsal epidermis on segment VIII at level of parapodia and rising above dorsal surface of posterior end (bh, Fig. 3g ). Brooding hood up to 60 μm wide and 20 μm long. Fanshaped brooding hood with rounded outer margin and only partly covering segment IX. Outer line of brooding hood ciliated with small tufts of cilia on dorsal side (ct, Fig. 3g ).
Distribution and habitat. Gulf of Naples, Italy, Mediterranean Sea (Jouin 1968; Wilke 1953; Müller 1999) . Other records for the species require confirmation. Coarse and gravelly sand in Posidonia oceanica meadows from the lower water line to shallow subtidal depths (Wilke 1953) .
Remarks. The morphological observations on new material of M. intermedia Wilke, 1953 from the type locality is in accordance with the original description (Wilke 1953) , allowing us to add new morphological information to the original description, such as details on ciliary patterns and brooding hood. The brooding hood of M. intermedia differs VIII   IX  VII  VI  V  IV  III  II  I   VIII   IX  VII  VI  V  IV  III   II   I transverse ciliary row; ea, embryo attachment; eaz, embryo attachment zone; ls, lateral antenna scar; lt, lateral ciliary row; mo, mouth; nec, neurochaetae; noc, notochaetae; pb, pygidial band of pores; pc, parapodial cirrus; pt, parapodial ciliary tuft; py, pygidium; vb, midventral ciliary band; vt1-2, ventral transverse ciliary rows. Segment numbers in roman numerals from the brooding hood earlier described for specimens of Mesonerilla collected from Massachusetts (USA) (Fransen 1980 (Fransen , 1983 and Isles of Scilly (English Channel) (Westheide 2008) . The attribution of the latter two populations to M. intermedia is doubtful and requires further examinations. Specimens examined from Mallorca and Sardinia only differ from those collected in the Gulf of Naples in the number of ciliary tufts in the dorsal and ventral transverse ciliary rows (see Table 3 ). Despite the overall morphological similarities, the comparatively large genetic distances between sequenced specimens from each population suggest that they might represent a complex of cryptic species.
(3) Mesonerilla aryae sp. nov. http://zoobank.org/C0BD704C-C269-4448-BFDA-6958A7AA4278 Fig. 4 , Table 3 . Type material. Holotype: NHMD-301589, mounted on SEM-stub, dorsal view. Punta del Hidalgo, Tenerife, Canary Islands. 28.576°N; 16.328°W. Cinder and gravel deposits in a supratidal pool, about 100 m above the HW line, 0-30 cm depth, 4 July 2011. Coll: A. Martínez and C. Abreu. Paratype: NHMD-301594, one specimen mounted on same SEM-stub, ventral view, same date and locality as holotype.
Etymology. Named after Arya Cañadas Montelongo, daughter of diver Luis E. Cañadas. Both assisted the authors during several field trips around the Canary Islands, including those leading to the discovery of the material used to describe this species.
Diagnosis. Mesonerilla with three antennae, unknown shape. Segment I uniramous, with cylindrical buccal cirri; segments II-IX biramous, with bottle-shaped parapodial cirri. Pygidium without terminal prolongation and with dorsal row of pores, pygidial cirri unknown. Dorsolateral transverse ciliation arranged as continuous rows of ciliary tufts. Ventrolateral transverse ciliation consisting of two paired rows of ciliary tufts per segment. Lateral ciliation as a short oblique row of tufts on each segment between parapodia. Gonochoristic. Females without brooding hood.
Description (measurements from holotype). Trunk consisting of nine chaetigerous segments; maximum 1000 μm long and 125 μm wide (without appendages or parapodia). All segments of equal size and shape (Fig. 4a ). Prostomium with two palps, two lateral antennae and one median antenna (all lost). Eyes absent. Glands unknown. Parapodial cirri bottleshaped (max. L. 95 μm (on segment II)) (pc, Fig. 4a, f) , relative length unknown. Segment I uniramous, with maximum 8 chaetae per bundle (max. L. 145 μm); segments II-IX with maximum 29 chaetae, slightly increasing in length from segment I-VII (max L. 200 μm), equal in length on segments VIII-IX. All chaetae compound. Pygidium with a mid-dorsal longitudinal band of pores (pb, Fig. 4c ). Pygidial cirri lost.
Prostomial ciliation organised in two fields, anterior and posterior to median antenna, respectively. Paired lateral ciliary rows extends from each lateral antenna to the palps. Palp ciliation unknown. Trunk ciliation with one dorsolateral and two ventrolateral paired transverse rows on each segment and a midventral ciliary band. Dorsolateral transverse rows with 5-9 ciliary tufts extending from basis of parapodia, connecting in dorsal midline on each segment (dt, Fig. 4a, c) . Ventrolateral transverse ciliation consists of two paired rows of cilia per segment (vt1, vt2, Fig. 4b ), one extending between parapodia and with 2-5 tufts on each side of the body (vt1, Fig. 4d) , another at the level of the parapodia with 4-8 tufts on each side of the midventral ciliary band (vt2, Fig.  4b, d ). Number of tufts per row increasing posteriorly from segment I-IX. Lateral ciliation consisting of a short row of 2-3 tufts extending obliquely between parapodia (lt, Fig. 4a-f ). Each parapodium with 1-2 dorsal tufts of cilia (pt, Fig. 4c, e ).
Gonochoristic, with separate males and females. Two embryos may be attached at each dorsolateral side at segment IX at level of parapodia. Brooding hood absent (Fig. 4e) .
Distribution and habitat. Exclusively known from the type locality at Punta del Hidalgo, Tenerife, Canary Island. Cinder and gravel deposits in saltwater pools, presumably not anchialine, above the high tide level, probably receiving seawater from waves during the storms. Depth of about 0.1-0.3 m. Accompanying fauna consisted of cyclopoid copepods as well as a new species of Nerilla (Nerillidae) (Martínez and Worsaae, unpublished) .
Remarks Table 3 . Mesonerilla intermedia (non Wilke, 1953 ): Fransen 1980 , 1983 Riser 1988; Westheide and Riser 1983; Westheide 2008 Type material. Holotype: NHMD-301607, on SEM-stub. Bailey's Hill, Nahant, MA, USA, coarse sand, 8-15 m depth, 42.427°N, 70.919°W, April 2012 (Coll: C. Laumer). Two additional specimens from same locality as the holotype were 2154 Mar Biodiv (2019) photographed with light microscopy (by C. Laumer) and data were included in the description. Etymology. Named after Laerke, youngest daughter of first author Katrine Worsaae, who has helped in collecting several of the other species though not this one, which was collected by Christopher Laumer (see Acknowledgements).
Diagnosis. Mesonerilla with three bottle-shaped antennae. Segment I uniramous with rounded cirri, segments II-IX biramous, interramal cirri bottle-shaped equal in size along the body. Pygidium with paired elongated bottle-shaped cirri, without terminal prolongation or dorsal row of pores. Oesophageal glands large along segments II-III. Gonochoristic. Females with large fan-shaped medially pointed brooding hood on segment VIII-IX.
Description (measurements from holotype). Trunk transparent, with nine chaetigerous segments; maximum 1170 μm long and 125 μm wide (without appendages or parapodia) (Fig. 5a ). All trunk segments of similar size and shape. Prostomium with two club-shaped palps (max. L. 70 μm) and three bottle-shaped antennae, medium antenna slightly shorter (L. 125 μm) than lateral antennae (max L. 160 μm) (la, ma, Fig. 5f ). Eyes absent. Oesophageal glands large, extending along segments II-III (gl, Fig. 5e ). Parapodial cirri on segment I round (max. L. 80 μm), cirri on segments II-IX, bottle-shaped and equal in size along the body (max. L. 90 μm). Segment I uniramous, with a maximum of 4 chaetae (max. L. 80 μm), segments II-IX biramous, with 5-15 chaetae (max. L. 180 μm). Pygidial cirri elongated and bottle-shaped (max. L. 170 μm). All chaetae compound.
Prostomium with anterior and posterior ciliary fields, as well as paired lateral ciliary bands extending from insertion of each lateral antenna to palps. Palp ciliation unknown. Trunk ciliation with dorsolateral and ventrolateral paired transverse rows on each segment and midventral ciliary band. Dorsolateral paired rows at level of parapodia with 3-4 tufts each, extending from base of each parapodium towards dorsal midline of trunk, leaving midline unciliated (dt, Fig. 5b) ; number of paired rows as well as number of tufts in each of them are unknown. A single ciliary tuft dorsally on each parapodium (pt, Fig. 5b ).
Gonochoristic. Gonoducts position unknown. Females with up to six embryos attached dorsally on segments VIII-IX. Brooding hood as dorsal outgrowing of segment VIII, attaching laterally to dorsal surfaces of parapodia and covering segments VIII-IX and pygidium (bh, Fig. 5d ); ca. 100 μm long. Band of ciliary tufts extends along dorsal margin of brooding hood.
Distribution and habitat. Nahant, MA, USA. Coarse sand, 8-15 m deep. Accompanying fauna included the interstitial annelids Meganerilla penicillicauda (Riser, 1988) , Diurodrilus sp., Nerilla sp. (Fransen, 1980 (Fransen, , 1983 Riser 1988; Worsaae and Martínez, unpublished) .
Remarks. Mesonerilla laerkae sp. nov. differs from all described species of Mesonerilla in the presence of very large oesophageal glands, extending along segments I-III. Otherwise, it resembles Mesonerilla intermedia, in the presence of bottleshaped cirri and brooding hood, but differs in the presence of a larger brooding hood and discontinuous dorsolateral ciliary rows (continuous in M. intermedia). Mesonerilla laerkae sp. nov. also resembles M. luederitzi in the shape of appendages, but differs in the presence of a brooding hood, morphology of glands and discontinuous dorsolateral ciliary rows.
Description (based on holotype, measurements from paratypes in parentheses). Trunk hyaline, with nine chaetigerous segments; maximum 660 μm long and 80 μm wide (without appendages or parapodia). All segments of equal size and shape (Fig. 6a) . Prostomium with two clubshaped palps (max. L. 75 μm), two lateral antennae (max. L. 110 μm) and one median antenna (max. L. 75 μm); all antennae cylindrical with blunt tips (la, ma, Fig. 6a ). Eyes absent. Two large rounded oesophageal glands in segment II (gl, Fig.  6b ), smaller glands visible laterally on segment I. Parapodial cirri on segment I short and ovoid (max. 20 μm long); parapodial cirri on segments II-VIII cylindrical and of equal length (max. L. 70 μm) ( Figs. 6d and 7d) , cirri on segment IX slightly longer (Fig. 6a) . Segment I uniramous, with 5-12 chaetae per bundle (max. L. 95 μm); segment II-IX biramous with maximum 23 chaetae (max. L. 95 μm) (Fig. 7f) . Pygidium with two filiform cirri (max. 120 μm long) (pyc, Fig. 6a ) and a terminal tapering prolongation outgrowing posteriorly (pp, Fig. 6c and 7c) . A longitudinal band of pores present mid-dorsally from the posterior end of pygidium to segment IX (pb, Fig. 7b, f) .
Prostomium with anterior and posterior ciliated fields, as well as paired lateral ciliary rows extending from each lateral antenna to palps. Palp ventral ciliary band dense and continuous, extending longitudinal from insertion to tip of palp (vpc, Fig. 7e ). Palp dorsal ciliary row short, consisting of four tufts extending transversely on tip of palp (dpc, Fig.  7e ). Trunk dorsolateral ciliation consisting of paired transverse rows extending from base of each parapodium towards dorsal midline of trunk, leaving midline unciliated (dt, Fig. 7a, i) . Each row consists of 3-4 tufts of cilia. Dorsolateral transverse rows are more developed towards pygidium (Fig. 7i) , almost connected in dorsal midline on segment IX (dt, Fig. 7f ). Trunk ventrolateral ciliation as one paired transverse row of 3-4 tufts each, extending from each parapodium towards midventral ciliary band; never connected at midventral line (vt, Fig. 7h ). Dorsal parapodial ciliation consists of 1-2 tufts of cilia (Fig. 7b ). Gonochoristic. Males with one pair of spermioducts with fused midventral gonopore in segment V. Females with one pair of oviducts opening in segment VIII. Vitellogenic oocytes laterally in segment VII-IX (oo, Fig. 6a ). Females with one embryo attached dorsally on segments VIII-IX, observed at least in two specimens (em, Fig. 7f ). Brooding hood absent.
Distribution and habitat. La Corona lava tube, Lanzarote, Canary Islands, Northeast Atlantic Ocean (Wilkens et al. 2009 ). Coarse sand and cinder patches in anchialine caves from 2 to 40 m depth. Accompanying interstitial fauna in Los Jameos del Agua consists of several species of annelids, including the stygobitic species Leptonerilla diatomeophaga Núñez, 1997 , Fauveliopsis jameoaquensis Núñez, 1997 , Macrochaeta sp. nov. (Núñez et al. 1997 , as well as several species of crustaceans (Martínez et al. , 2016 . Mesonerilla xurxoi sp. nov. was the only annelid found in the cinders at Cueva de los Lagos, rarely found together with the isopod Curassanthura canariensis Wägele, 1985. See description of Mesonerilla runae sp. nov. for more details on Montaña de Arena.
Remarks. Mesonerilla xurxoi sp. nov. presents a combination of features only resembling those in M. katharinae and M. peteri, except for a very elongated pygidium. See discussion under M. peteri for a detailed comparison amongst these species.
(6) Mesonerilla katharinae sp. nov. http://zoobank.org/ D4443669-4740-46D4-9156-63E1C416FF50 Fig. 8 , Table 3 . Type material. Holotype: (NHMD-301622) as a permanent whole mount. Wild Cane Rock, Bocas del Toro, Panamá, coarse sand, 14 m depth, 9.350°N, 82.172°W, 8 June 2010 (Coll: D. Gouge, K. Worsaae and A. Martínez) . Paratypes: (NHMD-301627, 301629) , two SEM-stubs, same date and locality as holotype. Additional unpreserved material video recorded alive. Tiger Rock, Bocas del Toro, Panamá, coarse sand, 28 m depth, 9.350°N, 82.172°W, 6 June 2010 (Coll: D. Gouge, K. Worsaae and A. Martínez) .
Etymology. Named after the zoologist Katharina Jörger in gratitude for her friendship and continuous effort in sampling interstitial annelids during her own and collaborative field trips.
Diagnosis. Mesonerilla with three cylindrical antennae, median shorter. Segment I uniramous, with short cirri; segments II-IX biramous, interramal cirri cylindrical and blunt; with equal length on segments II-IV and increasing on segment V-IX. Pygidium with long filiform cirri and mid-ventral tapering prolongation. Dorsolateral transverse ciliation arranged as paired rows on each segment, not connecting medially. Ventrolateral transverse ciliation consisting of one paired row per segment at the level of the parapodia. Paired bundle of cilia on segment III at each side of midventral ciliary band. Dark oesophageal glands visible in segments I-II. Gonochoristic. Females without brooding hood.
Description (based on holotype, measurements from paratypes in parentheses). Trunk transparent, with nine segments; maximum 1000 μm long and 100 μm wide (without appendages or parapodia). All segments of equal size and shape (Fig. 8a) . Prostomium with two club-shaped palps (max. L. 80 μm), two lateral antennae (max. L. 260 μm) and one median antenna (max. L. 75 μm), all antennae cylindrical with blunt tips (Fig. 8a) . Eyes absent. Paired rounded oesophageal glands in segment II. Parapodial cirri on segment I-III ovoid (40 μm long); cirri on segments IV-IX, cylindrical (max. L. 95 μm) ( Fig. 8a-c) . Segment I uniramous, with maximum 7 chaetae per bundle (max. L. 90 μm); segments II-IX biramous with maximum 16 chaetae per parapodium, increasing in length posteriorly (L. 90-160 μm) (Fig. 8d ). Pygidium with two filiform cirri (max. L. 350 μm) and short terminal tapering prolongation outgrowing posteriorly (max. L. 10 μm) (Fig. 8b) .
Prostomium with anterior and posterior ciliated fields, as well as paired lateral ciliary rows, extending from each lateral antenna to palps (Fig. 8f ). Palp ventral ciliary band dense and continuous, extending longitudinally from insertion of palp to palp tip (Fig. 8h ). Palp dorsal ciliary row short, extending along tip of palp (dpc, Fig. 8h ). Trunk dorsolateral ciliation as paired transverse rows, each with 1-2 ciliary tufts, extending from base of each parapodium towards dorsal midline of trunk leaving the mid-body line unciliated (dt, Fig. 8f ). Each parapodium with one dorsal ciliary tuft (Fig. 8f ). Trunk ventrolateral ciliation only found as 2 ciliary tufts on each parapodium (vt, Fig. 8c ). Characteristic paired bundles of cilia situated ventrally in the centre of segment III; one at each side of midventral ciliary band (pbc, Fig. 8e ). Each bundle slightly fuses with midventral cilia band and consists of 30-50 long cilia whose function remains unknown.
Gonochoristic. Brooding hood absent in mature females with large oocytes. Embryos not observed. (Martínez et al. 2013; Di Domenico et al. 2014; Kerbl et al. 2015; Worsaae et al. 2018) . VII-VIII. dpc, dorsal palp ciliation; dt, dorsolateral transverse ciliation; em, embryo; mo, mouth; no, nuchal organ; pa, palp; pb, pygidial band of pores; pc, parapodial cirrus; pr, prostomium; pp, prolongation on the pygidium; pt, parapodial ciliary tuft; pyc, pygidial cirri; vb, midventral ciliary band; vpc, ventral palp ciliation; vt, ventral transverse ciliary row. Segment numbers in roman numerals VIII   IX   VII   VI  V  IV  III  II  I   la   ma   VIII   IX   VII  VI  V  IV  III  II  I   pa Etymology. Named after zoologist Peter R. Møller in gratitude for his continuous collecting assistance during multiple field trips sampling Nerillidae, including this to Trinidad and Tobago.
Diagnosis. Mesonerilla with two lateral antennae and one median antenna; cylindrical with blunt tips. Segment I uniramous, with short cirri; segments II-IX biramous with cylindrical interramal cirri; slightly ovoid in segment I-III, approximately equal in length on segments II-VIII, longer on segment IX. Pygidium with mid-ventral tapering prolongation, without dorsal row of pores. Dorsolateral transverse ciliation arranged as one paired dorsolateral row on each segment, not connecting medially. Ventrolateral transverse ciliation consisting of one paired row per segment at level of the parapodia. Gonochoristic. Brooding hood absent. Embryos attached dorsally on segments IX.
Description. (based on holotype) Body hyaline, with nine chaetigerous segments, 415 μm long and maximum 50 μm wide (not including appendages or parapodia). All segments of equal size and shape. Prostomium with two club-shaped palps (max. L. 45 μm) (Fig. 9b) , two lateral antennae (max. L. 35 μm) and one median antenna (length unknown); cylindrical with blunt tips. Eyes absent. Glands unknown. Parapodial cirri on all segments, equal in length (20-25 μm long). Cirri on segment I-III ovoid; cirri on segments IV-IX, cylindrical and elongated (Fig. 9a) . Segment I uniramous, with maximum 6 chaetae (max. 65 μm long) (Fig. 9k) ; segments II-IX biramous with maximum 13 chaetae (max. 80 μm long). Pygidium with terminal tapering prolongation (Fig. 9f) , without dorsal band of pores. Two dense tufts of cilia situated at each lateral side of prolongation. Pygidial cirri lost.
Prostomium with anterior and posterior ciliated fields, as well as paired lateral ciliary bands extending from each lateral antenna to palps. Palp ventral ciliary band dense and continuous, extending longitudinally from insertion to tip of palp. Palp dorsal ciliary row consisting of a short longitudinal row of tufts extending at tip of palp (Fig. 9b ). Trunk dorsolateral ciliation as paired transverse rows of 2-4 tufts extending from base of each parapodium to dorsal midline of trunk, leaving midline unciliated (dt, Fig. 9d-i) . Trunk ventrolateral ciliation as paired transverse rows of 3-5 tufts each, extending from parapodia towards midventral ciliary band (vt, Fig. 9h ). Dorsal parapodial ciliation consisting of single tuft of cilia (pt, Fig. 9g ).
Gonochoristic. One embryo found attached dorsolaterally on segments VIII-IX (em, Fig. 9e ) in one female specimen. Brooding hood absent.
Distribution and habitat. Tobago, Caribbean Sea, Northwest Atlantic Coarse, well-sorted sand at 10 m depth. Accompanying annelid fauna consisted of Aristonerilla sp. (Worsaae, unpublished) .
Remarks. Mesonerilla peteri sp. nov. was recovered next to Mesonerilla xurxoi sp. nov. and M. katharinae sp. nov. in our phylogeny. The three species share a unique combination of features including presence of cylindrical antennae, cylindrical interramal cirri-equal in length on the anterior segments and presence of a ventral tapering prolongation on the pygidium. Furthermore, they all share the presence of discontinuous transverse dorsolateral ciliary rows and paired short ventrolateral ciliary rows on each trunk segment. However, Mesonerilla xurxoi sp. nov. is distinguished by a more elongated pygidium, a mid-dorsal longitudinal band of pores on the pygidium, as well as dorsolateral ciliation consisting of 3-4 tufts per row and 1-2 tufts on the parapodia and ventrolateral ciliation consisting of 3-4 tufts per row.
Mesonerilla katharinae sp. nov. is diagnosed by the presence of paired ventral ciliary bundles on segment III (Fig.  8c, e ), and only two ciliary tufts on the ventral transverse ciliary rows. Interramal cirri in these species also start increasing in length from segment V (versus segment IX on M. peteri sp. nov. and M. xurxoi sp. nov.).
Finally, Mesonerilla peteri sp. nov. can be identified by the presence of a short terminal pygidial prolongation (as in M. katharinae sp. nov.), in combination with dorsolateral transverse rows consisting of 3-4 ciliary tufts each (as in M. xurxoi sp. nov.). Both pygidial mid-dorsal longitudinal band of pores and paired ventral ciliary bundles are absent in the species. Fig. 9 Mesonerilla peteri sp. nov. Scanning electron micrographs of a whole holotype on dorsal view; b palp in dorsal view; c parapodial cirrus on segment VI; d posterior end of female in dorsal view showing the embryo attachment zone; e posterior end of female with embryo attached dorsally; f pygidium in ventral view with a pygidial prolongation; g dorsal transverse trunk ciliation on segment VIII; h ventral view of segments V-IX showing ventral transverse ciliation and pygidial prolongation; i dorsal view of the prostomium; j chaetal shaft extension on segment I; k chaetae on segment I. bl, chaetal blade; cs, chaetal shaft; dpc, dorsal palp ciliation; dt, dorsolateral transverse ciliary row; ea, embryo attachment; em, embryo; es, extension of the shaft; la, lateral antenna; ls, lateral antenna scar; ms, median antenna scar; nec, neurochaetae; no, nuchal organ; noc, notochaetae; pa, palp; pc, parapodial cirrus; pp, prolongation on the pygidium; pr, prostomium; pt, parapodial ciliary tuft; vb, midventral ciliary band; vpc, ventral palp ciliation; vt, ventral transverse ciliary row. Segment numbers in roman numerals
Discussion
All species of Mesonerilla here described present very similar body plans, with nine trunk segments, compound chaetae and three antennae and club-shaped palps, while they differ mostly in the relative size of those appendages as well as in details of their ciliary patterns, glands and reproductive features.
The shape and relative size of the body appendages have been introduced as the main diagnostic feature in the genus. However, these features should be treated with caution since they vary during development from juvenile to adults, and appendages are easily lost during the extraction and fixation of collected specimens. The presence of specific glands is here used for the first time as a diagnostic feature of M. laerkae sp. nov., M. katharinae sp. nov. and M. xurxoi sp. nov., which present large and very conspicuous glands in the anterior segments, observable even in fixed material. The presence of a brooding hood has here been used to distinguish M. intermedia and M. laerkae sp. nov. from the remaining species of the genus, lacking a brooding hood. However, only sexually mature females may possess a brooding hood, so one has to be aware of having examined sexually mature females when interpreting the absence of this in a species. In other instances, ciliary patterns showed useful interspecific variation. However, the study of ciliary patterns requires SEM examination on carefully preserved specimens, which are often difficult to obtain given the low population densities of many of the species in most studied localities. Furthermore, possible intraspecific variation in body ciliation cannot be ruled out for species, where only few specimens have been observed. Nevertheless, all species described herein were with great support found to represent separate taxonomic units in the molecular phylogeny presented.
We speculate whether these difficulties in identifying useful characters for species identification may be the reason why the vast majority of records of Mesonerilla have previously been attributed to described species (Westheide 2008; . In fact, additional molecular distinct populations found in our samples were morphologically and virtually identical to previously described species, even after conducting detailed SEM and light microscopy investigations and for a few populations we did not have sufficient material for morphological examinations. These concerns the four species of M. cf. luederitzi from the Canary Islands and Bermuda and one species of Mesonerilla sp. from Roscoff, France. The lack of major differences in morphology also concerns the several cave species of the genus, which have always been found living in cave sediments of relatively similar properties as the habitats of their non-cave relatives ). They do not present adaptations to swimming and suspension feeding in the water column of the caves, which is the case for other more radically different cave specialised meiofaunal annelids, including species of the nerillid genus Speleonerilla (Martínez et al. 2013 (Martínez et al. , 2017 Worsaae et al. 2019) . Less distinct shift of ecological niches, e.g. in sediment with different granulometry or levels of organic content, or across wider geographical distances with varying degree of isolation has not yet been examined in relation to the molecular diversification of Mesonerilla.
The lack of morphological changes has been long discussed in other meiofaunal groups, in which subsequent molecular studies have revealed a large diversity of cryptic species (Jörger et al. 2012; Martínez et al. 2015; Mills et al. 2017; Worsaae et al. 2018 Worsaae et al. , 2019 Struck et al. 2018) . All species of Mesonerilla lack pelagic larvae and are restricted to the interstitial environments, both traits being recognised as predictors for poor dispersal capabilities in most meiofaunal groups (Curini-Galletti et al. 2012) . Though isolation may hence be an important driver for speciation in this group, it contradicts the 'everything is everywhere' hypothesis (Fenchel and Finlay 2004) , which has been highly debated for meiofauna (Fontaneto 2011; Curini-Galletti et al. 2012 ). This again highlights the necessity of more comprehensive population genetic analyses to fully understand the diversity, distribution and evolutionary history of this genus. Moreover, several of both non-cryptic and cryptic species are found in the same area, which underlines our apparent lack of understanding of diverging adaptations to the environment in these minute and morphologically relatively similar species.
by Gobierno de Canarias and Centros Turísticos. AM was supported by Marie Skolodowska-Curie Individual Grant (IF-EF), H2020 Program of the EU, number 745530-"ANCAVE-Anchialine caves to understand evolutionary processes".
Compliance with ethical standards
Conflict of interest The authors declare that they have no conflict of interest.
Ethical approval All applicable international, national and/or institutional guidelines for the care and use of animals were followed.
Sampling and field studies All necessary permits for sampling and observational field studies have been obtained by the authors from the competent authorities and are mentioned in the acknowledgements, if applicable.
Data availability All data generated or analysed during this study are included in this published article.
